NEC ELECTRONICS (EUROPE) GMBH 


UPD7759 


ADPCM SPEECH SYNTHESIS LSI 


PRODUCT DESCRIPTION 
12/85 V1.0 


Table of Contents 


Outline 66 CVGRTHKESODSSE FTTS SOE TSTS Swe e 6 
Features rr a ae ae a eee eee ee 
Pin CONELIGUTACION wocssavendeecscecsncsccveess 
Functional block diagram <sesscccccsesssvneces 
Pin GESCLAPELON 66 vain s Swiss FFE o Te H sie we HED 'S © 
Absolute maximum ratingS ..cecrcccccsceccccveoce 
Operating conditionS ..euccceeaceaees eee KS we 
Electrical characteristicS ...ccecccccccccsece 
Timing requirements / Switching characteristics 
Stand-alone MOdE cisewencvsecsevecesceccsesnces 
Slavé MOdG 44.66 ave 6 wew« ews Srcver rr e ee ee Tee 
Stand-by mode G06 wees ak ato’ eee tReee ed Naas 


Mechanical data a Sv Wi ei to sae av cor te tw oe ee eee a a 


OUTLINE 


The uPD7759 is the external ROM version the 
uPD7755 family ADPCM speech synthesis LSI which 
provides high quality voice , psudo-sound and 
melody synthesis. The repeating-phoneme methed tz 
adopted to reduce the data size. 

.The addressing area of the uPD7759 is up to 1 

Mbits , So that it may be utilized for the long 
term synthesis and the evaluation of the other 

on-chip ROM type synthesis LSI which belongs to 
the uPD7755 family. 

The short turn around time of speech data 
processing is due to the adoption of the ADPCM 


method. 


FEATURES 


* method of synthesis ; 
ADPCM with repeating phoneme 
( rp-ADPCM ) 
* sampling frequency ; 
4 kHz, 5 kHZ, 6 kHz, 8 kHz, 
* bit rate ; 
8 - 32 kbps 
* speech data ; 
[1] read out from external ROMs 
( 1 Mbit max. ) 
[2] transferred by CPU 
* duration of synthesis ; 
128 seconds max. 
( with 1 Mbits external ROMs ) 
* the number of message ; 
256 max. ; 
* control signal interface ; 
general purpose 4/8-bit CPU 
* output speech signal ; 
analog current output type 
( open drain - 9bits D/A converter 
is equipped. ) 
* process technology ; 
CMOS 
* power supply ; 
2.7 V - 5.5 V single 
* packege ; 


40 pin plastics DIP 


uPD7759 Pin configuration 
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uPD7759 functional block diagram 
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uPD7759 Pin description 


4 (stand alone mode) 
Ed, 5 A message to be synthesized is 
r2 6 L: specified by the positive logic 
I3 7 Signal on these lines. 
r4 8 The signal is latched at the 
I5 9 rising edge of ST. 
I6 10 (slave mode) 
La tok These lines are ineffective. 


To be fixed at GND level. 


(stand alone mode) 
output lines for lower 9 bit of 
address bus. 
(slave mode) 


Ineffective 


ASDO 35 (stand alone mode) : I/O 
ASD1 36 1. Output lines for higher 8 bit 
ASD2 37 I/O of address signal. 
ASD3 | 38 2. Input lines for speech data. | 
;  ASD4 39 (slave mode) : I 
ASD5 | 1 Input lines for speech data. 
i ASD6 2 
' ASD 3 
| 
(stand alone mode) | 
This signal is used to define the | 
ALE 15 O timing that higher address is 


latched by an external latch. 
(slave mode) 
Ineffective. 


Pin No. I/O function 
(stand alone mode) : AEN 
AEN/WR 12 O/I This signal is at high level 


while address signal is valid. 

| (slave mode) : WR 
Write strobe signal for a speech 
data. 


(stand alone mode) . 
Indicates the start address of a 
SAA 13 fe) Message which is stored in the 
directory area of data memory, 
is being read out. 
(slave mode) 
| ineffective. 


Data request signal. 


To specify the slave mode 


operation, keep this line low level. 


MD 21 z Transition between two operation 

| modes is not accepted during 
synthesis or in the stand alone 

| mode. 

| | (stand alone mode) 

| | | Chip select signal. Only when this 
| cs 25 I | line is low level, 


ST signal is accepted. 
(slave mode) 
Only when this line is low level, 


WR signal is accepted. 


(stand alone mode) 
synthesis start signal. 
(slave mode) 

Ineffective. to be pulled up. 


function 


This signal indicate the chip is 


In the stand-by mode this line is 


high impedance state. 


18 O synthesizing. In the stand-by mode 
| line becomes high impedance state. 
RESET | 19 iL Reset signal used to initialize the 
| device. 
Refference current terminal for 
REF 16 I D/A converter. 


An output line for speech signal. 
L7 


does not flow. 


A ceramic resonator for clock 


X1 23 - generator is connected to this pin. 
X2 24 - In the stand-by mode, pin 23 is low 
level and pin 24 is high level. 
Vop Line for power supply Vop. 
os Ground line. 


| 
e) In the stand-by mode, current 
| 


GND | 20 


Absolute maximum ratings 


item 


supply voltage . 


output voltage =0.2.3 Vppt®- 3 
Au 


storage temperature range -4.0 _ #125 

operating device —[ 
: ; OPT 

operating device | 


! 


7 +7.0 
oo Vp pto- 3 


Recommended operating conditions 


ASDO-ASD7 


_ it 
Vpp=5V+ 108 


input voltage 


applied to 
LO-I7, 57, 
cs, RESET ,MD,WR 


applied to 
ASDO-ASD7, 
Vpp=>9Vt 10% 


low level 
input voltage 


applied to_ 
10-1787 ,CS, 
RESET,MD,WR 


applied to 


Electrical characteristics 


( Ta=-10—+70°C, V,)=2.7—5.5V, f 


high level 
output voltage 


low level 
output voltage 


leakage current 
of input lines 


leakage current 
of output lines 


supply current 


OSC 


Vpp=5Vt 108, 


Io +, ST, CS, 


WR, _ 
ASDO ASD7, MD 


BUSY, AO—A8 


(stand alone, 
slave mode) 


(stand alone, 
slave mode) 


1.302 ¥,,,<¢3.50 


(stand-by mode) 
2.7V S$ Von 3.5V 


10 


=640kHz ) 


input current 
of REF 


output current 
of AVO 


leakage current Tia 
of AVO 


OV<V < V. 


Vop7 2+ Vr Reppa Osh 140 


Vpp= 2 oV eR 


Vop72°7VrR 


Vpp=2-9V7R 


201VE¥ p= 5.5V 


D 


Vayor2: 
D/A input: 1FFH 


AVO DD 
in the stand-by 
mode 


Lt 


unit 


Timing requirements ( common to all modes ) 


[sepa ets Pa Pai 


set up time ST } 
of CS 
StH 


Vpp=5Vt 108 
Vion t2- 75.50 


hold time 
of CS 


ST pulse 
duration 


— 108 


Switching charateristics ( common to all modes ) 


BUSY rise time tai Cp =15055 
Vop Vt 10% 800 
i) Cp=15055 
Vop=2-7— 5-5V 2 


BUSY fall time Cp=150,5 


Vpp=5Vt Los 


Cy =15055 


Vop=2-7—5-5V 


L2 


a. stand alone mode 


(1) timing requirements 


symbol conditions 


RESET pulse duration 
CS hold time after ST 4 


ST pulse duration 2. 7VEVpp < 5.5V 


4.5V<Vpp <5. 5V 


| message code 2.7VEVpp = 5.9 


< 
set up time 4. SVSV pp = 5.5V 


message code + after ST 4 
hold time 


speech data 


set up time 


speech data tenn | after DRQ + 
hold time 


i3 


Switching characteristics 


item condition MIN. 


. |Max. unit 


BUSY output delay operation mode 
; ( after STV ) 


Speech output delay operation mode 
( after BUSY ¥) 


15 “us 


BUSY oe time | Sep | after synthesis 


higher address tar to ALEY 
set up time to AEN*% 
higher j tha after ALE 3.13 uS 
set up ti after AEN 0 | uS 
AEN pulse duration uS 


pulse duration 
-timing 


_ -_ ~ =P 
! 
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Stand alcne mode 
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Stand alone mode 


memory access 
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16 


b. slave mode 


(1) timing requirements 


condition MIN. ave. 


after RESET } 


MD input timing 


after BUSYTt 


after MD? 


to wRi 


set up time of 


speech data 5V+ 10% 


after WR} 
5V+ 10% 


hold time of 


speech data 


data write timing 


WR pulse duration 5V + psveioe | 350 | 


“CS hold time 


MD pulse duration 


LF 


(2) switching characteristics 


item : symbol] condition MIN.|TYP. |MAX. junit 
=“ Saau 


BUSY output delay 
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Slave mode 


Slave mode 


data transfer 
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c. stand-by mode 


(1) timing requirements 


(2) switching characteristics 


pe 


operation mode 
hold time 


pulse duration- of 


stand-by escape 
signal L* 


duration to activate 
or inactivate D/A 


converter 


time to start 
{ 


synthesis 


Note l see next page 


OAs 


Stand-by mode 


az 


Mechanical data 
40-pin . plastic dual-in-line package (unit: mm) 


i 


51.5 MAX” 


| vs 


15.24 


0.5 MIN. 


2.54 MIN. 5.72 MAX. 


on 


23 


